INTRODUCTION
It has already been reported by Izeki and Sakai (1) (2) that S . newington is lysogenic and the bacteriophage liberated from this micro-organism transduces the antigenic structure of S. anatum (3.10) to that of S . newington (3.15). During the study of this transduction phenomenon, it was found that there was sometimes a mutant strain of S. anatum on which the bacteriophage liberated from S. newington produced very tiny plaques . Further studies revealed that the bacteriophage showed a longer latent period on this kind of mutant strains . The bacteriophage also splits off two kinds of mutant whose plaque sizes were different from those of the original bacteriophage if their plaques were produced on adequate host cells, and in these cases there seems to be some relationship between the plaque size and the latent period. Hershey(3) described a mutation of the bacteriophage concerned with plaque size, and later Doermann (4) stated that the latent period of the mutant whose plaque size has become larger than that of the original phage did not vary from that of the original.
These findings suggest that there may not necessarily be any relation between the latent period and the plaque size .
The present paper is dedicated to the description of the plaque size change seen in the host-parasite system of the bacteriophage liberated from S . newington.
EXPERIMENTAL MATERIALS AND METHODS
The strain S.84 of Salmonella newington and the strain S .78 of Salmonella anatum were employed throughout.
The strain S.84 is lysogenic and liberates a bacteriophage during its growth, which will be called as P84 hereafter in this paper. Phage titration, one-step-growth experiment and other experimental procedures for bacteriophage were conducted according to Adams(5) . There were two kinds in the sensitive colonies; the one was the usual type of sensitive organisms, namely the same as the original culture of S. anatum, and the other had the characteristics that the phage P84 was able to produce the same number of plaques on it as on the usual sensitive culture, but the plaques produced on it were much smaller in size than usual. We will call this kind of sensitive mutants as the slow-lysis mutant; the reason will become clear from the later description.
At first, it was investigated why the size of the plaque of P84 produced on the slow-lysis mutant is so unusually small .
(1)
Adsorption experiment:
The adsorption rates of the phage P84 by the original S .78 culture and by the culture of the slow-lysis mutant were first estimated by the procedure employed in the adsorption study by Puck(6) . The experimental result is shown in Fig. 1 , which indicates that there is no difference between the adsorption rates of these two cultures on P84. Therefore , it is clear that the difference of the plaque sizes seen on the both cultures has no relation to the adsorption rate. Fig. 1 One-step growth experiments were then conducted in both host-phage systems P84-S.78 and P84-slow-lysis-mutant. As a representative of the slow-lysismutants the strain S.78-4 was employed throughout this study.
In the system P84-S.78
(curve a in Fig. 2 ) the latent period is about 75 minutes and the burst size is about 30, while in the system P84-S.78-4 (curve b in Fig. 2 ) the latent is about 105 minutes and the burst size is about 30. Thus, it was evidenced that an remarkable difference between these two systems lied in the latent period.
It seems to be reasonable that the plaque size is affected to a certain degree by the rapidity of the multiplication of the phage in the respective host-phage system, which is further dependent to some degree upon the latent period of the one-step growth.
In the case of the slow-lysis mutant, the latent period is fairly longer than that of the original culture.
If the phage P84 was spread on nutrient agar with the culture S.78-4
in the usual way, most plaques were of small size as mentioned already (we will call this kind of plaque as s plaque), but a small number of plaques of a little larger size were found among them. We will call this kind of plaque as l plaque. Each of these plaque types breaded true, i.e. if an l plaque, for instance, was picked up and again spread with the culture S.78-4 as usual, most of the plaques were of l type. So the virus particles producing l plaques are derived from the mutation of the original phage P84, and therefore we will call this mutant hereafter as P84-L. For the sake of covenience, we introduce here the differentiation of three types of plaques in the phage P84 without consideration of its host cells. Description was alredy made of the two plaque types, namely s and l plaques, the phage P84 developed mostly l plaque on S.78 culture, while s plaques on S.78-4 culture.
The mutant phage P84-L developed mostly l plaques on S.78-4 as mentioned above, while plaques of a little larger size than l type of plaques are produced by the same phage on S.78 culture.
We will call this type of plaques as m. As mentioned above, the mutant P84-L was obtained by picking up l type of plaques on the S.78-4 culture infected with P84, while it could be also obtained from m type of plaques on the S.78 culture infected with P84.
The mutant P84-L produces l-type of plaques on the S.78-4 culture as mentioned above, but among those plaques also a small number of m type of plaques.
This type of plaques breeds true, too, so they are considered to be produced by a mutant virus from P84-L. We will call this mutant virus as P84-M.
In summary, these virus strains and two host strains were employed and the types of plaques produced in these host-virus systems were examined. The results are summarized in Table 2 and Fig. 3 . The real photographs of the three of plaque types are shown in Fig. 4 . The plaque-size difference between the host-virus systems P84-S.78 and P84-S.78-4 was discussed in respects of one-step growth and it is suggested 19 that the plaque-size difference may be derived from the difference of the latent period. From this view-point, one-step growth experiments were conducted in the other host-virus systems, namely in the systems P84-L: S.78, P84-L: S.78-4, P84-M: S.78 and P84-M: S.78-4. The one-step growth curves obtained are shown in Figs. 2 and 5. As seen in them, there are almost no difference in respects of the burst size between these systems (the burst size is about 20-30 in all the systems), while remarkable differences are found in their latent period. The relationship between the latent period and the plaque type in these systems is summarized in Table 2 . In these systems, the plaque size and the length of the latent period are reversely connected in some degree, namely, in a host-virus system of longer latent period , the plaque-size is more or less smaller.
It is well known that the plaque size may be in general affected by a number of factors not necessarily recognized yet, or rather it may be said that the mechanisms or the factors determining plaque size and plaque morphology are almost unknown. We happened to be encountered with the case in which a factor determining plaque size could be its latent period in the one-step multiplication. In this case, also, it is evidently recognized that the plaque size is not necessarily affected by the latent period alone , namely, there are two host-virus system having same plaque size but different latent period . (P84: S.78 and P84-L: S.78-4). (6) Puck, T.T., Garen, A., and Cline, J.: The mechanism of virus attachment to host cells., I. The role of ions in the primary reaction., J. Exp. Med., 93, 65-88, 1951 . 
